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Abstt·act 

The e.ffeds of si.x biological plaut protection produc.ts, permitted in organic production ('Extrasol 
F', 'Po1yverswn', 'Timorex gold',' Vegard', tOzonee.m tricbul', 'EcoBooster Calcium'), in addition 
to nv·o he-rbal preparations ('LAB 3' and 'LAB 4'), were examined on gemlination and se.ed 
quality of C. recutita cv. "Banatska ... The aim of study was to discover the most effective-bio­
produ<t with beueficial effects on qu.,lity and he~lth of Getman cMll1omile seeds. Seed 
germination testing was c.onduc.ted according to the standard procedure. suggested by a Rule 
book on seed quality contro~ while the seed health was examined by the filter paper method. The 
seeds were. treated \1lith 1 S ml of bio-product solution, while. the. same amount of distilled water 
was used as a control. The experiment was conduc.ted in triplicates, and the seeds were observed 
on 14th day following the. treatme-nt. In comparison to control, seed ge.nnio.ation rate- was 
incre.ased in following treatme.nts: 'LAB 4' by 11%, 'ExtrasoJ F b y 9%, 'EcoBooster Calciwn' 
and 'LJ\B 3' by 2%. Based on the symptoms observed on the. seed stufac.e, presence-of Alternaria 
sp. was coufi.nned. Compared to control, the infec.tion of se.eds was reduced by 1% in treatme-nts 
with 'Vegard', 'LAB 3' and 'LAB 4'. Howe-ve.r, doubling the-conc.entration didu•t reduce infection 
but reduced ge.nnination in comparison to control Since 'LAB 4' and 'Extrasol F' affected the 
most gemlination and to a certain extent. pre.vented seed infe.c.tion, both bio-products could be 
reCOilllllended for safe application on chamomile seeds. 

Kepvords: Gen11a11 chamomile, genninafion and seed health, biological products, Alternan·a 
sp., organic. 

Introduction 

Chamomilla recuti.ta L is one of the-most famous medicinal plants in Setbia, belonging to the 
Asterac.eae family. It is cultivated for its inflorescences. Once prope-rly dried, they represent well 
known herbal dmg Chamomilae flos , which is widely used in phannac.eutical and cosmetic 
industries. It contains 0.2-1% essential oil (Aetlteroleum chamomilae) whose-color, de.pending on 
teruperture, varies from dark blue to green (Glamoelija eta!., 2015). As the plant is well-known 
for it antiseptic, antibacterial and antiviral propes1ies the demands for its herbal drug is 
continuosly increasing. Apatt that German chamomille is used in various herbal preparations for 
plant nutrition and protection it is also used in the coruposting procedure. (Oljab et a!., 2020). 
Therefore, it is quite impot1ant to enable conditions for production of he-althy and safe herbal raw 
material._ free from pes ticide. residues, heavy metals and economically hannful pests and 
pathogens. In order to produce a suffic.ient. amo\lllt. of such raw material, he-althy and good 
quality seeds of Gennan cMll1omile should be. used. 
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Apatt to c.onunonly applied conventional measures, in attempt to increase seed gennination 
various bio-agrote.chnic-.aJ meastu·es use to be. examined, pru1ie-ularly the- ¢'bio-produc.ts». The­
te~m bio-products stands primarily for toxicologically bamiless and e.cologically completely 
acceptable products. They might not be as effec.tive as synthetic chemicals but they t Lse to keep 
the level of hannful microorganisms below the threshold of economic harmfulness and within 
acceptable limits (Milenkovic, 2015) . Among them s tand out, 'Extrasol F' is a bio-produc.t 
composed of rbizosphere nitrogen-fixing b acte1ia (Bacillus subtilis strain C l3) intended to 
improve se.ed germination. The. bio-fnngie-ide 1Polyverswn' is based on the- fungus Pythium 
oligandrum and is recommended for protection of se.eds from economically important 
phytopathogenic fungi. The active ingredient of 'Tin1orex gold' bio-product is a tea tree essential 
oil (Me/aleuca altemifolia) dissolved in paraffin oil ( I 5 X I 010 CFU/ml), and ap.11t to 
conve.otioual it could be also used in organic production for protection against fungal pathogens 
causing symptoms of gray mold and potato blight (Koloclziejczik, 2018). 
The application ofbio-produc.ts based on bene-ficial fungi, bacteria and plant extracts c-an preve-nt 
the appearance of phytopathogenic fungi causing decay of cultivated p lants but also d.11Uping of 
seedlings i f the plantation t Lse to be established via nurse1y plants. Soil pathogens such as 
Pyrhium debaria11um, Fusarium spp., Scleroff11ia spp., Phytophtora spp., Aspergillus spp., 
Alteman·a spp., RMzoctonia spp. aud othe.rs are. maillly causing of such symptoms. 
The aim of study was to examine the iufluence of various bio-produc.ts - biofuugicides, 
biostimulants aud bioillsecticides, and some he.rbal preparatious on quality aud he.alth of German 
chamomile seeds. 

Material and methods 

The study was conducted in the laboratory of Agricultural Research and Dev elopment of the. 
Institute. for Medic.inal Plants Rese.arch "Dr Josif PanCiC" in Belgrade .. The two-years old seeds of 
Gennan chamomile (C. rccutita L Rauch.) cv. "Banatska", produc.ed at the. experinlental field of 
the Institute, have been subjected to testings on seed ge!mination and seed health, during 202 L 
The details on si.x bio-products (from the list of plant protection and plant nutrition products and 
the list of soil inlprovers, pemlitted in organic produc.tion) and two he!bal preparations (created 
in the Institute), are pro,1ded in Table I. 

Table 1 Bio-products used in the treatments of Ge-tman chamomile seed 

Bio-
AcriYe substances Short bu'iiness name 

product name content manufacturer representatiYe 

Extrasol F Bacillus I x 10 CFU/cru BioGenesis. 
subtilis Backa T opola 
strain Cl3 and Jugo Hem, 

Leskovac 
Polyvemun Pythium 3% ( I X 10 - 10 oospore/g) Biopreparat.y, Vins 2000, 

oligandrom Czech Belgrade 
R ublic 

Timorex tea tree. oil 222.5 + 194.5 gil Stoc!Mn Stod:tou, 
gold (Melaleuca Israel, Israel Belgrade. 

altemi olia 

761 



ProceetHJJC7S oftheXII International Scienhlic A?J·iculhwal S\mzvosimn "Avrosvm 2021" 

+ raffin oil 
Ozoneem Azadirachtin I 0 g/1 Ozone- BioGenesis, 
trichull% Biotech, India Back.' Topola 
EC 
EcoBooste.r 
Calcium® 

organic 
nitrogen 
fenilize.r of 
auiuml and 

3-3.5% total, 1.5-2% organic N, 5% Ekopatent, Ekopateut, 
Vtbas organic C , CaO min. 2.5%, max. 12 CfN Vrba< 

Vegard 

1AB3 

lAB4 

taut otigin 
fenilizer 
and special 
produc.ts 
hetbal 
preparation 
for 
protection 
and plant 
nutrition 

amino ac.ids 1-2%, fu1vic acids 5%, 
huullc acids 5%, 
other organic materials 20% 
fresh aerial parts of chamomile 20%, 
horsetail 20%. valeriau 20%, dandelion 
20%, yanow I 0%, nettle I 0%, comfrey 
5% and liquorice 5% 

hetbal fresh aerial parts of chrunomile. 50% and 
preparation valerian SO% 
for 
protection 
and plant 
nutrition 

Testing ofbio-products 011 the quality ofGennan chamomile seeds 

Beijing Timings, 
Kingbo Belgrade. 
Biotech. China 
Institute for 
Medicinal 
Plants 
Research ¢¢dr J. 
PauCiC», 
Bel!'lrade 
Institute for 
Medicinal 
Plants 
Research " dr 1. 
PauCiC.,,. 
Belgrade 

The e-nergy and total seed germiuatiou were-exa.miued as suggested by the Rule book on se.ed 
quality control (, Official Gazette of the Socialist Federal Republic of Yugoslavia", no. 47/87, 
60/87, 55/88 and 81/89, , Official Gaze.tte of the Socialist Republic of Yugoslavia", no. 16/92, 
8/93, 21193, 30/94, 43/96, 10/98, J5n OOJ and 5812002 and , Official Gazette of the Republic of 
Yugoslavia", no. 34/2013). In short, the seed germination testing was conducted with 100 seeds 
on filter paper in Petri dishes, in triplicates. The seeds were. previously treated with 15 m1 of 
previously prepared solutions of the following single bio-products prepared in tv.•o 
concentrations: 'Extrasol F' (0.20 and 0.40 mllkg), 'Polyversum' (0.50 and I g/kg), 'Timorex gold' 
( I and 2 mllkg), 'Ozoneem trichul' ( I and 2 mllkg), 'EcoBooster Calcium' (0,50 and I mllkg), 
'Vegarcl' (0,50 and I mllkg), 'LAB 3' ( I and 2 mllkg) and 'L>\B 4' (I and 2 mllkg), all being 
dissolve.d in 100 m1 of distilled water. The same amount of distilled water ( 15 ml) was used in 
the-control treatment. The-uuutber of gemlluated see.ds was counted by the-use of binocular 
Ioupe on 4lh and 141h day from the day of setting up the experiment (ISTA, 2010). 

TI1e seed health stahJS ofGemzan chamomile 
The seed health status was exauliued by the. filter paper method. The experiment was conducted 
on previously sterilised (110 oc i !h) and moistened filte.r paper, using 100 tUlsterilised seeds, in 
triplicates. Macroscopic. aud microsc-opic seed examinations \1/ere-petfonned 14th day fol10\1ling 
their incubation in htunidity chambe1· at T 20±2 °C . An Olympus CX43 microscope (Olympus, 

762 



Proccedi1JC7S ofthc XII International Scienhlic A?.1·iculhwal Spnposium "Awsvm 2021 .. 

Hamburg, Ge:nnany) was used to obsen<e the microscopic characteristics of the. phytopathogenic 
ftmgi developed on the. seeds, and the. photographs were taken with an Axiocam EtC.5s (Zeiss, 
Gottingeu, Gennany). 

Results and discussion 

Comparative presentation of the e-fficacy of e-ight bio-prod:ucts tested in tv.•o concentrations, ou 
ge:mliuatiou rate. of Ge-nnan chamomile. seeds, observed ou 4th experimental day, are given iu 
Graph L 

Graph I The .ge.nnination rate of German chamomile seeds obse~>;ed on 4th day of the 
experiment (%). 
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In seeds treated with the first (lower) concentrations of tested bio-products, the-gennination rate 
proved to be the highest in 'LAB 4' (averagely 32.3%) although similar results were also 
obtained with 'E:o..1rasol F (31.3%) and somewhat lesser with 'LAB 3' (27.3%). 
The seeds trMted with the second (higher) concentration ofbio-product, generally had higher EG 
values (on average by 3.8%) compared to those achie.ved by the first concentration. In the 
treatment with second (higher) concentration of bio -product, the. highest gemliuation rate was 
achieved with 'E.xtrasol F (40.0%) followed by 'LAB 4' (39.7%), although 'Polyversum' did not 
lag behind them a lot (35.3%). 
The product 'Extrasol 55' stopped the de-velopment of economically significant plant diseases iu 
grain crops (Jevtic et a!., 2005), while. the produc.t of 'Polyversuut' signific<llltly affects on the 
germination rate of beau and soybean seeds (Horoszkiewicz-Janka et aL, 2013). 

Comparative presentation of the efficacy of e.ight bio-products tested in tv.•o couc.entrations, ou 
the total germination of Get= chamomile seeds, observed on 141h experimet~tal day, are given 
in Graph 2. 
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Graphs 2 . The total geruliuation ofGetm.1U ch31llomi!e. seeds obsetVed on 14th day of the 
experiment (%). 
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In the treatments with two concentrations of bio-products, the highest total of genninatioo \1l3S 

achieved with 'LAB 4' (60.8% and 64.2%) followed by 'E.xtrasol F' (57.6% and 62.1%), while 
'EcoBooster Calciwn' had an effect (46.9% and 56.4%). The bio-products 'Timorex gold' and 
'Ozoneem trichul' did not effec.t on seed gennination. Filipo,ic et al (2014) showed that he1·b al 
preparation 'LAB 1' is shown bene-ficial e-ffect ou the EG and TG of two medicinal plam species, 
white origano ((Mganum IJeracleoticum L.) and matjor31ll ((Mganum wlgare L.). The 
bioftmgicides 'E.'ttrasol F and 'Polyversum' applied in the reco1lllllended concentrations (0.20 
mllkg and 0.50 glkg, respectively), had an effect on fennel seed ge.rmination 73.3% and 64.7% 
(Filipo,ic et al., 2021). 

Comparative presentation of the efficacy of e.ight bio-produc.ts tested in two couc.entrations, ou 
the- occureuce of Ge-tman chamomile seeds pathogens, observed on 14m experimental day, are 
given in Graph 3. 
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Graphs 3. The occurenc.e of pathogens ou German chamomile seed obsen<ed ou 14th day of the 
experiment (%). 
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Photo I . The symptoms of dark mycelia on the 
seedsudace 

.. ' \ I , _ _. 

Photo 2. Alternaria sp. 

1-facroscopic examinations revealed the S)'mptoms of dark mycelia on the seed sw-face~ while the 
mic.rosc.opic confumed the presence of Alternaria sp. 'Timorex gold' in a lower concentration 
was prevented the occurence of seed infection, while the most infected seeds were recorded iu 
the treatment with bioinsectic-ide 'Ozoueem trichul' (7.3%). In the treatment \1lith higher 
coucentratiou of 'LAB 4 .. the pathogens of genus Alteman·a did not appear on the seed. Similar 
effect was achieved with 'LAB 3' (0.3%). The oc.curence of Alternaria sp. on the seed was 
oonfinned after Che treatment wilh 'Extrasol F (3.7%), 'Polyversum' (3.0%) and in Che c.outrol 
tre.atment (3.0%). In the research Filipovic et al. (2021), the phytopathogenic fungi on fennel 
seed identified as Altemaria sp. The bio-products 'E.xtrasol F' and 'Polyvel'SlUll' iu the 
reCOilllllended concentrations (0.2 ml.lkg i 0.5 g!l:g) affected on reduce infected seeds. The higher 
coucentratiou.s did not reduce occurence of infected seeds. 
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Couclusion.s 

The se.veral bio-products showed positive effect on gennination and reduc.tion of pathogens on 
tested Gennan chamomile seed c.v. ,,Banatska". Bio-products 1.AB 4', 'Extrasol F' and 
'Ec.oBooste.r Calc.ium' c.ould be. reconuuended for improve.meut of the. ge-rmination rate and total 
seed gennination of Gennan chamomile seeds, while the iimorex gold' and 1.AB 4' could be 
reconunended for the. safe use in prevention of the. seedbotne diseases of CIJ. recuh'ta cv. 
,,Banatska". 
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